Introduction:
ACS remains the major cause of mortality and morbidity in the worldwide [1] , which encompasses ST-segment elevation myocardial infarction (STEMI), Non-ST-segment elevation myocardial infarction (NSTEMI) and unstable angina pectoris (UAP) [2] .Elevated demand can produce ACS in the presence of a highgrade fixed coronary obstruction, due to increased myocardial oxygen and nutrition requirements, such as those resulting from exertion, emotional stress, or physiologic stress e.g., from dehydration, blood loss, hypotension, infection, thyrotoxicosis, or surgery [3] .
The diagnosis of acute myocardial infarction in this setting requires a finding of the typical rise of biochemical markers of myocardial necrosis in addition to at least one of the following: Ischemic symptoms, development of pathologic Q waves and ischemic ST-segment changes on electrocardiogram [4] . ACS is caused primarily by atherosclerosis. Most cases of ACS occur from disruption of a previously no severe lesion (an atherosclerotic lesion that was previously hemodynamically insignificant yet vulnerable to rupture). The vulnerable plaque is typified by a large lipid pool, numerous inflammatory cells, and a thin, fibrous cap [5] . The major trigger for coronary thrombosis is considered to be plaque rupture caused by the dissolution of the fibrous cap, the dissolution itself being the result of the release of metalloproteinase (collagenases) from activated inflammatory cells. This event is followed by platelet activation and aggregation, activation of the coagulation pathway, and vasoconstriction. This process culminates in coronary intraluminal thrombosis and variable degrees of vascular occlusion. Distal embolization may occur. The severity and duration of coronary arterial obstruction, the volume of myocardium affected, the level of demand on the heart, and the ability of the rest of the heart to compensate are major determinants of a patient's clinical presentation and outcome [3] . The five major groups of lipoproteins, which are in order of size, largest to smallest, are chylomicrons, VLDL, IDL, LDL, and HDL. Low-density lipoprotein (LDL) is one of that enable transport of multiple different fat molecules, including cholesterol, within the water around cells and within the water-based blood stream. The higher levels of type-B LDL particles promote health problems and cardiovascular disease, they are often informally called the bad cholesterol particles, (as opposed to HDL particles, which are frequently referred to as good cholesterol or healthy cholesterol particles) [6] .
Inflammation plays a key role in the initiation and promotion of atherosclerotic lesions and can trigger ACS by the induction of plaque instability. C-reactive protein (CRP) is an extensively studied inflammatory factor that is its prognostic value in cardiovascular diseases in recent years has become increasingly important [7] . Additionally, CRP is no longer merely considered a marker but also emerges as mediator of atherosclerosis [8] . Finally, it remains an unsolved issue whether CRP a potential therapeutic target, or if it just reflects an increased risk for unfavorable outcome as a by stander marker [8] . Therefore, the aim of this work was to evaluate the role of serum LDL-C and serum hs-CRP in patients with ACS.
Patients and Method:
The current study enrolled 45 ACS patients who had admitted in cardiac care unit (CCU) and intensive care units (ICU) in Al-Zahraa University Hospital, as group I. They were 12 (26.7 %) females and 33 (73.3%) males with age ranged between 30 -80 years. Other 30 apparently healthy persons of matching age and sex were included in the study as healthy control (group II). They were 9 (30%) females and 21(70%) males with age ranged between 38 -87 years. Approval of the ethical committee of faculty of medicine, AlAzhar University and informed consents were obtained from all subjects prior to the start of the study. 4-Laboratory investigations: Serum total cholesterol, triglyceride, LDL-C, HDL-C, total creatine kinase (CK), CK-MB, cardiac troponin I (cTnI) and hs-CRP.
Three ml fasting (12-16 hours) venous blood sample was withdrawn from each subject and left to clot and centrifuged at 1000 xg for 15 minutes. HDL-C was immediately determined and the rest of the serum was stored at -20ºC for the remaining investigations.
The determination of serum total cholesterol, triglyceride was done on Hitachi auto analyzer 912 (Hitachi, Roche, Japan). HDL fraction was measured by Hitachi auto analyzer as described by Primatesta and Poulter [9] . LDL-C was calculated according to Friedwald formula [10] .
Total CK was determined by kinetic UV method [11] (Hartman et al., 1998) supplied from Intermedical (Intermedical sri, Vallaricca, Italy). Serum CK isoenzyme MB ( CK-MB) was measured by immunochemi-luminometric assay using kits supplied by Chemilumi ACS(Chemilumi ACS centaur, Bayer medical co Ltd, Tokyo ,Japan) as described by [12] .
Cardiac troponin I is measured by sandwich immunoassay one step and was determined on Abbott AxSYM (Abbott Laboratories, 100 Abbott park road, Illinois, USA) [13] . Determination of hs-CRP was done by a solid phase immunosorbent assay (ELISA) and the kit was supplied by DRG International Inc (841 Mountain Avenue, Springfield, New Jersy, USA) [14] .
EXCLUSION CRITERIA:
Patients with chronic liver cell failure, chronic renal failure and diabetes mellitus were excluded.
Statistical Analysis:
The data were collected, revised, coded and entered to the statistical package for social science (SPSS) version 17 using Chi-square test and/or Fisher, independent t-test, Mann-Whitney test. Pearson and Spearman correlation coefficient Results:
We found highly significantly increase of serum LDL-C (P=0.001), serum hs-CRP (P=0.001) and serum CK-MB (P =0.001) in group I when compared with group II. The serum cTn I increased in group I, as 30(66.70%) patients had positive results and the rest 15(33.30%) had negative result compared to group II (table  1) .
We found highly significant increase in serum LDL-C and serum hs-CRP in STEMI and NSTEMI sub-groups (P=0.001) when compared with group II. The comparison of serum cTn I between STEMI and NSTEMI sub-groups showed that 15 (100%) patients had positive result ( Table  2, 3) when compared with group II.
There was highly significant increase in serum LDL-C and serum hs-CRP in UAP sub-group (P =0.001) when compared with group II. There was non-significant difference of serum CK-MB in UAP subgroup when compared to group II (P > 0.05). All patients in UAP sub-group and group II had negative result of serum cTn I, (Table 4) .
Comparing between the levels of serum LDL-C, serum hs-CRP and serum CK-MB in STEMI and NSTEMI sub-groups, there were non-significant differences, (P=0.095, 0.029 and 0.330 respectively). The comparison of serum cTn I between STEMI and NSTEMI sub-groups, showed that all patients in STEMI and NSTEMI sub-groups, had positive serum cTn I result (Table 5 and, fig. 1 ).
There were highly significant increases in levels of serum LDL-C, serum hs-CRP in STEMI sub-group, (P=0.024, 0.003 and 0.001 respectively). The comparison of serum cTn I between STEMI sub-group showed that all patients of STEMI sub-group (100%) had positive result and all patients of UAP sub-group had negative results (Table 6 and fig. 1 ).
There was a significant increase in serum LDL-C, serum hs-CRP, and serum CK-MB in NSTEMI sub-group (P=0.046, 0.01, 0.001 respectively). There was a highly significant increase of serum cTn I in NSTEMI sub-group as all patients (100%) had positive with comparison to UAP sub-group as all patients had negative results, (Table 7 and fig. 1 ). 
Discussion
ACS is triggered by inflammatory response and plaque degradation [15] , and is caused primarily by atherosclerosis [4] . Increased LDL-C level showed a significant positive correlation with the severity of ACS and that observation suggests that increased levels of LDL-C relate to plaque instability in coronary atherosclerotic lesions [16] . Other studies have reported that CRP elevation was associated with plaque rupture in ACS patients [17] .
In the current study, we found a highly significant increase in serum LDL-C in ACS patients when compared to healthy control, and also highly significant increase of serum LDL-C in STEMI, NSTEMI and UAP patients when compared to healthy control. Krintus and his colleagues demonstrate a significant increase in serum LDL in ACS patients than healthy control [18] . In our study, the analysis of serum LDL-C among ACS patients showed that there was no significant difference between STEMI and NSTEMI patients and highly significant increase in both STEMI and NSTEMI in comparison to UAP patients. These results were in agreement with Ehara and his colleagues; who demonstrate a significant increase in serum LDL in AMI patients group when compared to UAP group [19] . In the current study, there was a highly significant increase serum level of hs-CRP in ACS patients in comparison to healthy control group. These results agreed with the result obtained by Krintus and his colleagues who found that; the concentration of CRP in ACS patients was 4-fold higher than healthy controls [18] . In our study, we found that highly significant increase of serum level of hs-CRP in STLMI patients, NSTEMI patients and UAP patients when comparing each sub-group to healthy control. Hence, the assessment of the diagnostic accuracy confirmed a very good ability of CRP to discriminate between cases and controls [18] . Also, there was nonsignificant difference of serum hs-CRP in STEMI when compared to NSTEMI patients. The level of serum hs-CRP showed highly significant difference in STEMI and NSTEMI when compared each subgroup to UAP patients. These observations were consistent with results of other researchers showing higher CRP concentrations in patients with myocardial infarction than stable or unstable coronary artery disease [20] . These results were also in agreement with Krintus and his colleague, who demonstrated that highest CRP levels were observed in STEMI and NSTEMI patients than in UA patients [18] . CRP levels are higher in patients with STEMI than those with NSTEMI with further and significant decrease of CRP in patients with UAP when compared to STEMI and NSTEMI [21] , [22] . Therefore, the observed variation in CRP concentrations among the types of ACS might be at least partially attributed to the differences in the area of the infracted myocardium [23] . This can be explained by CRP which has been found in atherosclerotic lesions and binds to LDL then taken up by macrophages without the need for modification of it [24] and promote inflammation by disrupt thromboregulation via suppresses prostacyclin synthase expression while potentially augmenting thromboxane A2 bioactivity which present in atherosclerotic lesions then elicits platelet aggregation and smooth muscle contraction that are prone to plaque rupture and thrombosis and development of ACS [14] , [25] . Conclusion: serum LDL and serum hs-CRP elevated levels may serve as markers of the severity of the disease which help in evaluation and management of ACS patients. So the more severe lesions were associated with high level of serum LDL and serum hs-CRP. Recommendations: In all cases with ACS, serum LDL and serum hs-CRP must be measured. Treatment of high level of serum LDL must be introduced early as soon as possible and continue as a maintenance treatment in all cases of ACS and heart disease with type II diabetes mellitus.
